We used mouse, rat and rabbit isolated right atria that exhibited spontaneous beating since they contained the sinus node. Intracellular microelectrodes were used to record the spontaneous action potentials under superfusion of oxygenated physiological solution.
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Contribution of Cx43 and Cx40 in regulating the gap junction channel make-up and electrical properties Sébastien Chaigne, Sébastien Dupuis, Marion Constantin, Thomas Desplantez IHU L'institut de rythmologie et modélisation cardiaque (Liryc) , Electrophysiologie, Pessac, France Gap junction channels (GJC) provide the direct electrical and chemical cell-to-cell communication. Their electrical properties are considered as a key factor for regulating the impulse propagation through the cardiac network, which ensures the coordinated atrial and ventricular contractions. GJC are made of connexins that display distinct specific expression patterns in the different cardiac tissues. Atrial myocytes co-express connexin 43 (Cx43), Cx40 and traces of Cx45 with varying expression levels and ratio in the healthy and diseased heart. The aim of this study is to investigate the distinct contribution of Cx40 and Cx43 in the GJC make-up and electrical properties. Rat Liver Epithelial (RLE) cells that express Cx43 and stably transfected to co-express Cx40 at accurate Cx43:Cx40 ratios of 0.5, 1 and 2, are used. Dual voltage clamp recordings on cell pairs are performed to determine the electrical properties of GJC at each ratio. Compared to single Cx43 expression, we observed that the electrical coupling decreases at low induction of Cx40 (Cx43:Cx40 =2), but increases at lower Cx43:Cx40 ratios. Interestingly, the voltage dependence and the kinetics of deactivation of GJC are lowered and slower, respectively: the higher the induction of Cx40, the stronger the effects. Preliminary experiments that investigate the kinetics of recovery from deactivation show that Cx40 induction slower or accelerate the recovery in function of the level of induction and the Vj amplitude. Single channel recordings are under investigation to correlate the electrical properties to the GJC make-up. These results suggest a distinct contribution of Cx43 and Cx40 in the GJC make-up and function, which depends on the Cx43:Cx40 ratio. These findings will improve our understanding on the gap junction channels make-up by Cx43 and Cx40, and how this is translated into specific conduction velocities of the cardiac impulse propagation in the healthy and diseased heart.
Specific contribution of cardiac connexins on regulating the action potential propagation in the healthy and diseased heart
Marion Constantin, Sébastien Dupuis, Sébastien Chaigne, Thomas Desplantez
Inserm U1045, IHU L'institut de rythmologie et modélisation cardiaque (LIRYC), Pessac, France
Cardiac gap junctions ensure the coordinated propagation of the action potential. They are clusters of intercellular channels (GJC) composed of connexins (Cxs) Cx40, Cx43, Cx45 and Cx30.2, which display specific electrical properties in the different tissues. In the diseased heart (e.g atrial and ventricular fibrillations), Cxs remodelling and altered pro-arrhythmic electrical properties have been observed.The aim of this study is to determine the role of each connexin in regulating the propagation of action potential. The mouse atrial phenotypic HL-1 cell line, owning a spontaneous contractile activity and that co-expresses Cx40, Cx43 and traces of Cx45, is used. Electrical recordings on microelectrodes are performed to characterize the cardiac conduction velocity (CV). The electrical activity was recorded before and after pacing at frequencies 2Hz, 5Hz, 10Hz and 30Hz to mimic the changing beating frequency in the healthy and diseased heart. We observed that the higher the frequency, the slower the CV. Interestingly, the conduction becomes disorganized at 10 Hz, and chaotic and not homogeneous after burst stimulations (30Hz), similar to signals observed in patients. This suggests that gap junction channels adapt to the frequency to ensure a safe propagation, up to a threshold that alters their make-up and electrical properties. Ongoing experiments by SiRNA transfection on each connexin will be realized to determine their specific contribution in regulating the CV. The biochemical characterization and patch clamp recordings are ongoing to correlate the localization and the levels of expression of Cxs to the electrical properties of GJC and the changes of CV.
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Pro-arrhythmic ventricular remodeling in a porcine model of repaired tetralogy of Fallot
Virginie Dubes (1), David Benoist (1), François Roubertie (2), Steve Gilbert (1), Marion Constantin (1), Delphine Elbes (1), Delphine Vieillot (3), Sabine Charron (1), Hubert Cochet (2), Bruno Quesson (1), Caroline Rooryck-Thambo (4), Pierre Bordachar (2), Michel Haissaguerre (2), Jean-Benoit Thambo (2), Olivier Bernus (1) (1) Inserm U1045 CRCTB, LIRYC, Pessac, France -(2) CHU Bordeaux, Bordeaux, France -(3) Plateforme Technologique d'Innovation Biomédicale, Pessac, France -(4) Maladies rares: Génétique et métabolisme, Bordeaux, France Ventricular arrhythmias are frequent in patients with repaired tetralogy of Fallot but their underlying mechanisms remain unclear. In this study, ventricular electrical and structural remodelling was assessed in an animal model that mimics postoperative tetralogy of Fallot.
Piglets underwent a tetralogy of Fallot repair-like surgery (rTOF N=6) or were sham-operated (Sham N=5). Following cardiac function assessment in vivo by MRI 3-4 months after surgery, pigs were euthanized and their hearts rapidly excised. Electrophysiological properties of right (RV) and left ventricles (LV) were obtained by optical mapping. Fibrosis was assessed histologically.
RV dysfunction was evident while LV function remained unaltered in rTOF pigs. LV action potential duration (APD) was significantly longer on the epicardium (Sham 280±50 ms; rTOF 390±76 ms) and endocardium (Sham 301±20 ms; rTOF 403±34 ms) of rTOF animals (P<0.05). RV epicardial and endocardial APD were not different between rTOF and Sham RVs. LV conduction velocity (CV) was significantly reduced in the longitudinal direction in rTOF pigs (65.37±6.76 cm/s vs 51.27±0.57 cm/s; P<0.05) but remained unchanged in the transverse direction compared to Sham animals (27.34±3.08 cm/s vs 30.19±1.97 cm/s). In the RV both longitudinal and transverse CVs were significantly decreased in rTOF compared to Sham (P<0.05). An elevated collagen content was found in both the LV and RV of rTOF pigs (P<0.05). A trend for a lateralization of Connexin43 was found in the LV of rTOFs which, together with the increased fibrosis, may account for the reduced longitudinal conduction velocity in this ventricle.
Altogether, these findings highlight the presence of an arrhytmic substrate in the ventricles of rTOF pigs. Interestingly, the remodeling in LV is reminiscent to that observed in LV failure, despite no functional alterations, and is likely to contribute to ventricular arrhythmias in patients with rTOF.
